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Abstract  
Background: Diarrheal diseases count for a considerable proportion of morbidity, mortality and 
elevated use of health services and costs, especially in developing countries. In limited resource 
countries like Albania, it is essential to assess the costs associated with diarrhea, from health 
provider and social perspective, as a first step toward prioritization of interventions.  
Materials and Methods: We used the 2011 information by gathering data from primary care, 
emergency rooms (ER) and hospitals. Average non-medical and medical costs were used. To 
assess the social costs of diarrhea we interviewed parents of children with diarrhea. Based on this 
information the total cost of diarrhea in Albania was calculated.  
Results: The total mean cost per hospitalized, emergency room and outpatient diarrhea case was 
$228.97, $17.68 and $9.24, respectively. The total social costs per each hospitalized, ER and 
outpatient diarrhea case were $45.66, $15.22 and $15.22, respectively. The final burden of 
diarrhea, in terms of costs, in Albania was approximately $3 million in 2011. 
Conclusion: The high burden of diarrhea associated costs for the Albanian health care system 
finances dictates the necessity to assess the costs of a potential rotavirus immunization program in 
order to prioritize the interventions based on scientific evidence.  
 
 
 
 
 
 
 
Introduction 
Diarrheal diseases represent a major cause of 
morbidity and mortality worldwide. In developing 
countries, diarrhea related deaths amount to 
approximately 2.5 million among children under 5 
years of age and about one in five children of this age 
die due to diarrheal causes in these regions [1]. 
Rotavirus disease is responsible for a good proportion 
of diarrheal cases in developed and developing 
countries being responsible for about 6% of such 
episodes and one in five cases of diarrheal associated 
deaths in children fewer than five years of age [2]. It is 
reported that up to 27% of hospitalizations associated 
with diarrhea are caused by rotavirus [3]. In addition, 
another study reported that the prevalence of rotavirus 
among diarrheal cases was 36% in Mexico [4]. By age 
five, every child will have an episode of diarrhea, one 
in five will see a family doctor, one in 65 will be 
hospitalized and one in 293 children will die due to 
rotavirus disease. Furthermore, four in five deaths 
attributed to rotavirus occur in the less developed 
world [5]. 
Diarrheal diseases are associated with a 
considerable use of health care services and costs (3-
8). In USA, the annual rates of hospitalization due to 
diarrheal diseases range from 35 per 10 thousand 
children under 5 years of age [4% of all 
hospitalizations for these age-group] [6] to 97 cases 
per 10 thousand children [3] whereas approximately 
one in ten outpatient visits involved diarrheal diseases 
[2% of all outpatient visits] [6]. The median cost of 
treating a diarrhea and rotavirus diarrhea case in 
hospital was $2307 and $2303, respectively, in USA 
in 1998 [6]. In Mexico, the cost of treating one 
hospitalized rotavirus diarrhea case was 936 US$ and 
in total around 6 million US$ were spent during 2004 
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for hospital services related to this disease [4].  In 
Vietnam, the total cost of rotavirus disease treatment 
was $5.3 million in 2004 which comprised of $3.1 
million direct medical costs, $0.7 million direct 
nonmedical costs and $1.5 million   indirect costs [7]. 
In Colombia, diarrhea also constituted a heavy burden 
for the economy and health system of the country as 
well [8]. 
It is clear that diarrhea costs pose a heavy 
burden upon health finances of a country, especially 
for the developing ones. In Albania, the financing of 
the health system is low. For example, in 2011, the 
total health expenditure was 5.06% of GDP: public 
health expenditure accounting for 2.68%, private 
sector 2.32% and foreign resources 0.06% [9]. When 
system resources are limited, as with the case of 
Albania, one has to prioritize among the array of 
interventions needed to take place. In the case of 
diarrhea, it is important to now the actual total 
expenditure incurred for treating this condition against 
the potential benefits of preventing it through a 
vaccination program.   
In this context, our aim was to assess the cost 
of treating diarrhea in the public system from the 
health service providers and social perspective. 
 
Methods 
The cost of diarrheal disease was assessed 
from the health care provider and social perspectives.  
To assess the diarrhea health care costs, we 
collected data in the three levels of care: hospital 
level, emergency rooms (ER) and primary health care 
system (referred hereafter as “out-patient visits”) in 
2011. Information was retrieved from the tertiary 
University Hospital Center “Mother Tereza” (UHCT) in 
Tirana and health care facilities of Lezha, Durres, Fier 
and Vlora. In hospitals we included diarrhea cases of 
any nature comprising bacterial, viral, and parasitic or 
diarrhea of unknown etiology, corresponding to ICD-9 
codes 001-007.9, 008.6-008.61, 009 and 787.91.  
The calculation of health care costs of 
diarrhea was based on average figures because 
Albania does not have a DRG system in place. The 
only calculation of cost which used a sample of 
patients regarded the calculation of “direct diarrhea-
specific treatment cost” based on a sample of medical 
records from pediatric infectious disease ward in 
UHCT. The cost of a hospitalized diarrhea case was 
calculated like this: first, all the non-treatment 
expenditures from pediatric infectious disease wards 
of 5 hospitals under study were retrieved from the 
financial office of these hospitals. This sum was 
divided by the total number of hospitalization days 
occurred in these pediatric wards. By dividing the total 
non-medical cost by the total number of hospital days 
in pediatric wards we found the average non-medical 
cost was per each day of hospitalization. Then, the 
direct medical cost of diarrhea was calculated based 
on a sample of 169 medical records of UHC in Tirana 
and the resulting average medical cost was then 
added to the average non-medical cost to yield the 
total average cost (medical and non-medical) per one 
hospitalized diarrhea case in Albania.   
Following similar approach, i.e. basing of 
average numbers, we calculated the average cost of 
one ER and outpatient diarrhea case. In the 
emergency room, we asked the doctors about the 
most frequent medication schemes used in ER 
pediatric patients and then added this average figure 
to the average non-medical cost incurred in ER.  
To calculate the cost of an outpatient diarrhea 
case, we retrieved information about medical costs by 
asking 41 family physicians, found an average (a 
minimum and a maximum) and then added this to the 
average non-medical cost incurred in outpatient 
settings. 
For calculating the diarrhea associated social 
costs, we interviewed the parents of children with 
diarrhea in the respective health care facilities in these 
5 districts. We asked them about the amount of time 
they lost by caring after their child (days of hospital 
stay if the child has been hospitalized) and the 
respective values in us dollars were then calculated 
based on GDP estimations for Albania, as will be 
explained later. Also, information on the distance from 
their home to the health facility and the amount of 
money spent for transportation purposes was 
collected. 
The Albanian gross domestic product (GDP) 
was $3,707/capita in 2010 [10]. This GDP value was 
used in our models to calculate the diarrhea 
associated costs in 2011.  
The financial burden of diarrhea to the health 
care system was assessed by determining the 
number of each event associated with diarrhea 
disease (such as hospitalization, emergency room 
visit, outpatient visit, etc.) and retrieving information 
on the cost of each event. Information regarding 
various procedures and their related costs in UHCT, 
district regional hospitals, ERS and health care 
facilities was obtained by interviewing the medical 
staff and the directors and managers of these facilities 
as well as by consulting with the information from the 
health insurance institute (HII). The information on 
specific diarrhea treatments or diagnostic tests was 
retrieved from the medical records. Information was 
collected on every aspect which could play a role in 
the cost of a diarrhea case: examination and 
diagnostic tests performed, the length of stay, 
medication and costs of the visit including the costs 
for facilities and medical personnel.  The appropriate 
indicators were applied to calculate the cost of a 
diarrhea case managed in health centers as well 
(excluding the length of stay since these were 
outpatient visits). 
In general, health care costs associated with 
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diarrhea include: a) direct medical and non-medical 
costs; and, b) indirect costs, which comprise of social 
and transportation costs. 
   
Calculation of health care costs of diarrhea 
The health care costs of severe diarrhea 
incurred at hospital, ER and primary health care levels 
were calculated as follows: 
A) hospital costs of diarrhea cases, which 
are treated only in pediatric infectious disease wards, 
include:  
i) direct medical cost of diarrhea (excluding 
treatment). This was calculated by averaging the data 
from the 5 hospitals in our study, and includes: 
medical staff salary and costs of diagnostic tests, 
food, and consumable materials.  
ii) direct diarrhea-specific treatment cost. This 
was assessed by collecting data from a random 
sample of medical records (n=169) among all diarrhea 
cases (n=1002) admitted to UHCT between january-
december 2011.  
iii) direct non-medical costs were calculated 
based on the information from cost units of the 
pediatric wards of respective hospitals and HII’s 
department of economy. These include: a) utility costs 
(electricity, water, heating, and telephone); b) 
cleaning; c) laundry; d) administration; e) maintenance 
and depreciation costs.  
The fraction of total hospital beds allocated to 
the infectious disease wards (around 3.2%) was used 
to estimate the direct non-medical costs attributed to 
the pediatric infectious disease ward during one year. 
To estimate the inpatient cost per bed per day, the 
total costs, by summing the direct medical and non-
medical cost as described above, were divided by the 
total number of beds. The information on the total 
number of bed days in a given year was taken from 
the HII. Finally, the inpatient cost per bed/day was 
multiplied by the average length of stay (los) in days 
to estimate the average cost of hospitalization for 
each severe diarrhea case (or event). 
B) emergency room costs of diarrhea 
cases – the number of diarrhea outpatient visits to the 
ER was determined from the ER registry of the UHCT 
and four regional hospitals. Based on ER registries 
and interviews with the ER personnel it was possible 
to ascertain the procedures performed on each 
diarrheal case and the average length of visit for a 
diarrhea case presented at the ER of these public 
hospitals. The cost per visit includes the direct costs 
such as:  the salaries of the physician and nurses, 
cost of perfusions, prescriptions and indirect costs 
such as; electricity, water and maintenance.  
C) outpatient costs of diarrhea cases – the 
cost of an outpatient diarrhea case visit was based on 
the information retrieved by the interviews with 41 
family physicians in the 5 districts included in the 
study, which took place between July-August 2012. 
The cost of the visit includes the wage of pediatric and 
medical staff and other costs estimated by the 
respective health centers (HC). The estimation of the 
treatment cost is based on the “prices of drugs” list 
[11] and the prescription of treatment of a diarrhea 
case given by the pediatricians or family doctors in the 
HC. 
 
Calculation of social costs of diarrhea. 
Social costs are related to the indirect societal 
costs in the form of productivity loss as a result of 
caretakers taking time off work. We didn’t have the 
data about the median wage for rural and urban areas 
but we had the information on the minimum wage 
which is determined by the decision of council of 
ministers. Under these circumstances we used the 
WHO guidelines for the standardization of economic 
evaluation of immunization programs as the most 
appropriate approach to estimate the loss of 
productivity by using GDP for hospitalization cases. 
The 2010 GDP figure enabled the estimation of the 
lost time. The average length of stay of hospitalized 
diarrhea cases is estimated to be 3 days and 1 day for 
outpatient cases. The 2010 GDP per region is divided 
by number of working days per year (266 days) 
multiplied by 3 days for all cases admitted to the 
hospital, and multiplied by 1 day for all ER cases. 
Also, the transportation cost, as an indirect 
non-medical cost, was included in the social cost as 
well. This implies the amount of money caretakers 
from rural areas, suburban areas and other cities 
need to spend to reach the health center, ER or 
hospital. To calculate the amount of money needed 
we used the official directives of the decision of 
council of ministers regarding “the price and transport 
fees”. Here we implied that all caretakers and diarrhea 
cases get to the hospital through the public 
transportation. Hence, the transportation cost 
calculation excluded the cases when caretakers used 
a taxi or personal car. The mean transport costs (two-
way travelling), for the six regions were calculated. 
 
Results 
We collected financial information for children 
with diarrhea who showed up for treatment either in 
health centers, secondary/tertiary hospitals or 
emergency rooms.  Table 1 presents an array of 
health care and social costs per diarrhea case 
managed and treated in these health care facilities. 
The cost of a diarrhea hospital bed per day varied 
from $31 to $112 with a mean value of $73.2. The 
cost of treatment per hospitalized diarrhea case varied 
from $1.8 to $56.96 (mean value 3.12 US$/day). 
Taking into account that on average every diarrhea 
case is hospitalized for 3 days, and then the total 
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mean cost for a hospitalized diarrhea case amounts to 
approximately $228.97. 
 
Table 1: Mean values of direct and indirect costs of diarrhea 
disease by the level of health care. 
Level of care, type of cost 
USD 
Mean 
value 
USD 
Min 
value 
USD 
Max 
value 
Hospital 
Cost of bed/day (excluding treatment) 
Cost of treatment/hospitalized case 
Length of stay/hospitalized case 
(number of days) 
Total inpatient diarrhea cost per case 
 
73.20
†
 
3.12 
3 
228.97 
 
30.83 
3.12 
3 
101.85 
 
112.00 
3.12 
3 
345.36 
Emergency Room (ER) 
Cost of ER diarrhea visit per case 
 
17.68 
 
13.69 
 
31.88 
Outpatient  
Cost of HC diarrhea visit per case 
 
9.24 
 
7.9 
 
14.6 
Social costs 
Cost of transportation/day 
Cost of loss productivity/day per 
hospitalized case 
Total days lost per hospitalized case 
Total days lost per ER and outpatient 
case 
Total social cost per hospitalized 
case 
Total social cost per ER case 
Total social cost per outpatient case 
 
1.46 
13.76 
3 
1 
45.66 
15.22 
15.22 
 
0.6 
9.42 
3 
1 
30.6 
10.02 
10.02 
 
18.0 
22.38 
3 
1 
121.14 
40.38 
40.38 
* The mean exchange rate for 2011 was 1 US$ = 100 Albanian Lekë (ALL), based on 
Decision of Council of Ministers Nr. 748, Datë 2.11.2011 “Për një ndryshim në Vendimin 
Nr. 69, datë 02.02.2011 të Këshillit të Ministrave “Për miratimin e Kuadrit Makroekonomik 
e Fiskal për periudhën 2012-2014”, të ndryshuar” (the exchange rate is decided from the 
start from the Council of Ministers to be used for Albania). 
†
 Mean cost (expenditures). 
 
The cost of an emergency room visit due to 
diarrhea was $17.68 whereas the cost of an outpatient 
visit due to diarrhea was $9.24 (Table 1). 
Regarding the social costs of diarrhea, on 
average people spent $1.46 a day for public 
transportation whereas each day off work due to 
diarrhea costs about $13.76. Since on average for 
each inpatient diarrhea case caretakers lose 3 days of 
work and for each er and outpatient diarrhea case 
they lose one day of work, then the total social costs 
per each hospitalized, er and outpatient diarrhea case 
were $45.66, $15.22 and $15.22, respectively (Table 
1). 
Based on nationally reported hospitalizations 
for diarrhea in children <5 years old, there were 7,500 
cases of diarrhea which were treated in country’s 
hospitals in 2011. The five hospitals included in this 
study covered 5,204 diarrhea cases in 2011 or 69% of 
total hospitalized diarrhea cases in the country.  
Outpatients’ visits encompass visits at primary 
health care facilities in urban and rural area and 
hospital emergency room visits. A total of 27,029 
outpatient visits for diarrhea in children <5 years old 
were reported in 2011 from the syndromic surveillance 
system which consists of weekly mandatory reporting 
of the infectious syndrome “diarrhea without blood”. 
From the total of 27,029 outpatient visits, 40% of them 
(n=10,812) were performed in ERs (secondary health 
care level) and 60 % (n=16,217) in the health centers 
(primary health care). 
Taking into account these figures, the health 
care level and total costs of diarrhea in Albania in 
2011 are presented in Table 2. The total hospital 
expenditure due to treatment of diarrhea was 
approximately 1.7 million US$ in 2011. The total 
amount of money spent on diarrhea in ERS was 
around $200,000 and $150,000 more dollars were 
spent in outpatient visits associated with diarrhea. The 
total social cost of diarrhea was around 750,000 US$ 
making the final burden of diarrhea in Albania 
approximately $3 million in 2011 (Table 2). 
 
Table 2: Total diarrhea associated costs in Albania, 2011. 
Level of care, type of cost 
USD 
Mean 
value 
Number of 
cases/year 
Total 
expenditure (in 
USD) 
Hospital 
Inpatient cost/hospitalized 
case 
 
228.97 
 
7,500 
 
$1,717,275 
Emergency Room (ER) 
Cost of ER visit 
 
17.68 
 
10,812 
 
$191,156 
Outpatient  
Cost of outpatient visit 
 
9.24 
 
16,217 
 
$149,845 
Social costs 
Total social cost per 
hospitalized case 
Total social cost per ER 
case 
Total social cost per 
outpatient case 
 
45.66 
15.22 
15.22 
 
7,500 
10,812 
16,217 
 
$342,450 
$164,559 
$246,823 
TOTAL COST OF DIARRHEA   $2,812,108 
 
 
 
Discussion 
This study provided information on the burden 
and costs of treatment of severe diarrhea cases in 
Albania in 2011. To our knowledge, no other study 
has reported such data for this country. We used the 
information collected from some of the major tertiary 
and secondary hospitals in the country over a one-
year period, together with financial data offered by 
hospitals’ economic units, HII as well as health care 
facilities’ medical staff. Furthermore, besides 
interviewing the parents of diarrhea children treated in 
these facilities to retrieve information about the cost of 
transportation and leaving work due to the disease, 
we used national data on GDP and minimum wage in 
order to estimate the social costs related to diarrhea 
treatment in different health care settings.  
In total, there were around 35,000 cases of 
diarrhea treated either in hospital settings or 
emergency rooms/primary health care centers in 
Albania in 2011. The amount of money spent on 
diarrhea treatment on different levels of the health 
care system totalled about $3 million, which 
comprises a substantial burden to the health finances 
of this middle income country.  
Our study referred to children aged 5 years or 
younger who suffered diarrhea. The costs of diarrhea 
treatment for these children (around $2 million) are 
totally covered by the public sector. However, diarrhea 
also causes social costs which amount to almost 
$800,000, the overwhelming part of which occurs in 
terms of loss of productivity. We calculated the 
average cost of transportation referring to the public 
transportation rates only. Nevertheless, it is very likely 
that these figures are underestimated because very 
often parents turn to private transport for bringing their 
sick children to the respective health care facilities, 
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especially in emergency cases.  
In our study, the average length of stay for 
diarrhea associated hospitalizations was 3 days 
whereas a US study reported a median length of 2 
days in 1993-1996 [6] whereas another study reported 
an average stay of 3-4 days [12]. The total direct costs 
of diarrhea in children under the age of 5 years in 
Albania are higher compared to that of other 
developing countries. For example, Fischer et al. 
Reported that the total direct costs of diarrhea in 
children younger than 5 years in Vietnam were 
approximately $4 million in 2004 [7], but the 
population of Vietnam is around 25 times higher than 
that of Albania. In Uzbekistan, the hospitalization cost 
of a diarrhea case was about $77.8 in 2004 [13] 
whereas we report an average hospitalization cost of 
$229 per case. However, costs associated with 
diarrhea are obviously lower compared to developed 
countries such as US [12] and Australia [14], where 
costs per hospitalized diarrhea case amount to 
several thousand dollars. It is obvious that the direct 
costs of diarrhea vary according to country’s level of 
development and the type of health system it applies. 
For example, in Asia the medical costs of diarrhea are 
different for low income ($29 million), middle ($114 
million) and high income countries ($46 million) [15]. 
Given the burden of diarrhea associated costs 
for the Albanian health care system finances, maybe 
there is time to take into consideration the introduction 
of the rotavirus immunization program in this country. 
As suggested in the literature, rotavirus is a very 
common cause of severe diarrhea and hospitalization 
for children under age of five in developed [12, 14, 16] 
and developing countries [4]. Numerous studies have 
shown that rotavirus immunization programs might be 
cost-effective, even though many aspects have to be 
taken into consideration such as morbidity and 
mortality rates due to rotavirus and vaccine price [7, 
12, 13, 15]. Besides the actual costs of diarrhea, 
these very important aspects related to rotavirus 
immunization should be investigated through carefully 
designed future studies, in order to help the decision 
makers to opt for a vaccination program or other 
potential interventions.  
Our study has several limitations. First, we 
relied on average data from included hospitals in 
order to calculate the non-medical cost of a hospital 
diarrhea case in Albania due to the inability to find 
accurate data. Furthermore, the calculation of cost of 
a diarrhea case in the emergency room and outpatient 
settings has also relied on average numbers collected 
by asking the physicians about treatment and 
retrieving information from financial offices of 
hospitals. This could have led to serious deviations 
from the true costs. Second, we didn’t have 
information regarding the type of diarrhea included in 
our survey as most medical records were incomplete 
in this regard. Therefore, the assumption that a 
considerable number of diarrhea cases are caused by 
rotavirus is based solely on the international literature 
suggestions. As a result, our recommendation calling 
for a comparison of actual situation versus the cost of 
a vaccination program warrants caution.  
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